Continent i1eocaecal urinary reservoir 1 M Handley Ashken MS FRCS Norfolk and Norwich Hospital, St Stephen's Road, Norwich N Rl 3SR A continent bowel ileostomy following total proctocolectomy is well established (Kock 1969) and this continent ileal pouch has also been used as a urinary reservoir (Kock 1969 , Madigan 1976 .
Having a personal preference for the use of caecum in the construction of a cystoplasty (Turner-Warwick & Ashken 1967), a continent ureteroileocaecal urinary reservoir has been developed (Ashken 1974) , which is emptied by intermittent catheterization via a skin flush ileostomy stoma, using an 18-22 F catheter.
A successful urinary reservoir must be completely dry, sound in principle and technique, simple to manage and preferred by patients to freely draining conduits. As emphasized by Bricker (1957) , renal function should not be jeopardized by our attempts to provide continence. Gilchrist et al. (1950) described the use of the isolated ileocaecal segment as a substitute bladder, with continence depending upon the antiperistaltic function of the terminal ileum, the action of the ileocaecal valve and the small ileal skin stoma (Merricks & Gilchrist, 1954 ,Sullivan et al. 1973 .Other authors have found this ileocaecal reservoir to be incontinent (Harper et al. 1954) .
Technique
In our initial technique (Figure I), the ileocaecal segment was isolated, the ureters anastomosed into the terminal ileum, whilst a separate ileal spout valve hangs within the caecum for approximately 5 em. Urine is syphoned ofT by catheterization about every 3-4 hours during the 
Results
Seven patients (5 women and 2 men) between the ages of36 and 72 years had this initial type of ureteroileocaecal urinary reservoir. In 4 cases this was combined with a total cystectomy or anterior pelvic exenteration for malignant disease. There are potential complications of any urinary reservoir (Table I) .
Table1. Potential complications ofa urinary reservoir
Urinary infection and pyelonephritis Metabolic absorption abnormalities Urinary fistula Mucus secretion blocking catheter Difficulty with catheterizatiOn} Incontinent reservoir linked Prolapse of ileal spout valve Urinary infection: Whilst bacteria could be cultured intermittently from the reservoir urine in all these cases, clinical attacks of acute pyelonephritis were rare and, so far, no stones have been observed within these urinary tracts.
Metabolic absorption: With normal upper renal tracts, the kidneys can compensate for metabolic absorption within the urinary reservoir, although the majority of these cases bordered on a silent metabolic acidosis with serum bicarbonates less than 24 mEq/1 and serum chlorides over 106 mEq/1. Urinary fistula: Two patients developed a temporary extraperitoneal caecal fistula around the ileostomy which responded to a period of continuous catheter drainage.
Mucus secretion: This required occasional wash outs of the caecal reservoir with a bicarbonate or hibitane solution. Mucus secretion may have contributed to an early hypokalaemia recorded in 3 patients.
Prolapse ofthe ilealspout valve: Three cases, who had been managing well at home for up to 12 weeks postoperatively, developed prolapse of the ileal spout valve, in spite of superficial diathermy and suturing of the seroserosal surfaces of the everted spouts. This was heralded by increasing difficulty with catheterization and slight incontinence of the reservoir. Prolapse of the ileal spout valve converted the reservoir into a free-draining conduit.
Modifications of technique
In a further 4 cases, the ileal spout valve was sutured within the caecum, having been pulled through the true ileocaecal valve or sphincter (Figure 3) . This had the disadvantage that the ureters were now anastomosed directly into the caecum, and were exposed to the pressure within the reservoir and possibly partial obstruction by mucus collecting within the caecum. Figure 3 . Ileal spout valve sutured within the caecal reservoir, having been pulled through the ileocaecal valve Of these cases, 2 still developed prolapse of the ileal spout about two months postoperatively. These spouts were excised to allow free drainage from the caecal conduit and a Hollister urinary bag applied. One case did well for eight months, with catheterization 4-hourly during the day and once at night. She then presented as an emergency with a distended reservoir, which could not be catheterized even under a general anaesthetic. The ileal spout was excised and showed a significant submucosal haematoma from repetitive minor, local trauma. The fourth case has elected to remain on continuous catheter drainage over the last fourteen months because of difficulty with frequent catheterization. He changes his catheter every two weeks, with no leakage of urine around the catheter.
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The ileal spout valve was therefore simplified to a 'flutter-valve' (Figure 4) , with 5 em of ileum hanging through the ileocaecal valve within the caecum. In these 2 cases, the reservoir was continent. One patient had been managing his self-catheterization with confidence for two months, and then died from a myocardial infarction. The other patient died from his malignant disease after six months of intermittent catheterization during the day and continuous drainage at night, the latter helping to improve his metabolic acidosis associated with impaired renal function.
The simplicity of the 'flutter-valve' has recently been combined with the anatomical advantages of having the ureteroileal anastomoses protected by the ileocaecal valve from the pressure and mucus within the caecum ( Figure 5 ). This should reduce the risk of a backpressure hydronephrosis, pyelonephritis and associated metabolic acidosis. This patient is dry, catheterizes herself 3-hourly during the day and remains on continuous drainage at night. 
Discussion
For the 3-year period during which this technique has been modified, Tscholl & Zingg (1976) have used 12 em of terminal ileum intussuscepted through the ileocaecal valve to produce a continent caecal urinary reservoir. Leisinger et al. (1975 Leisinger et al. ( , 1976 , after experimental work in dogs, have reported encouraging results using the Kock ileal pouch as a continent urinary reservoir. Whilst the caecum is readily available for a urinary reservoir, it may be that the extra operating time required to construct an ileal pouch reservoir will be justified if the results of the latter prove to be better, particularly from its increasingly large capacity and relative absence of both mucus and metabolic problems.
A feeling of distension occurs within the caecal reservoir as it fills, with an increasing capacity of 300-500 ml over several months. Using continuous catheter drainage at night may prolong the time needed to develop a caecal reservoir with a capacity of 500 ml,
Summary
In 14 cases, a continent ureteroileocaecal urinary reservoir has been constructed. If a long-term ease of self catheterization can be maintained, some patients requiring an urinary diversion might prefer an appliance-free urinary reservoir to a freely draining conduit and urinary appliance. The indications and place for the continent urinary reservoir still need to be studied, modified and proven during the coming years.
